. PCA applied to chemical image cubes from different modalities (image set 2): First five NIR and Vis-NIR PC score images are shown. The main salient features used for registration were the dark regions in PC 1. All images scaled to range mean ± 4 standard deviations. Figure S2 . Multivariate image registration for image set 2. Gray pixels show mis-matching pixels, white pixels show matching pixels. (a) Original NIR and Vis-NIR mask images overlaid; (b) NIR and Vis-NIR mask images overlaid after down-sampling the Vis-NIR mask; (c) NIR and Vis-NIR mask images overlaid after down-sampling and applying affine transformation to the Vis-NIR mask. Figure S3 . PLS-DA pixel classification applied to separate NIR, separate Vis-NIR, low-, mid-and high-level fused NIR-Vis-NIR data for image set 2. Actual target classification map is shown in leftmost upper panel. Classification maps for Class 1-5 resulting from PLS-DA modelling shown in upper panels. Misclassified pixels for each model shown as white pixels in lower panel. Further model details are shown in Table S1 . Table S1 . Classification performance of PLS-DA pixel classification applied to separate NIR, separate Vis-NIR, low-, mid-and high-level fused NIR-Vis-NIR data in terms of % correct class and number of latent variables (#LV) used in each model. Corresponding pixel classification maps are shown in Figure S3 . Figure S11 . Effect of down-sampling and PCA de-noising on Raman pixel spectra. 
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SM3: Resolution Enhancement
